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 This invention relates fo mechanical force 
transmission apparatus andmore particularly fo 
elongated mechanical force transmission appa- 
ratus of . the operating member and guiding con- 
duit type. 5 
Conventional mechanical force transmission 
apparatus of the foregoing type comprise the 
well known Bowden Wire or so-called rotary 
shafting in which a stranded or solid vire or 
other operating member is slidably or rotatably 10 
carried within a conduit consisting of a helically 
coiled wire. This type of construction is quite 
expensive and is possessed of other disadvantages 
inherent in the helical cofled wire sheath or con- 
duit. 15 
If has been proposed heretofore fo construct 
a mechanical force transmission apparatus hav- 
ing a conduit formed of sheet metal with ap- 
ertures formed in the sheet metal and the sheet 
suitably deformed fo accommodate the force 20 
transmission member. Certain problems have 
been encountered in the construction of such 
sheet metal conduits including the provision of 
suitable flexibility fo the conduit"without render- 
ing the conduit highly susceptible fo fracture 25 
and the provision of suitable support and guid- 
ing action by the conduit for the accompanying 
force transmission member. 
This invention comprises generally a mechani- 
cal force transmission apparatus of the push-pull 30 
or rotary type having a conduit formed of sheet 
metal. Spaced apertures of circular or other 
curved configuration are formed in a strip of 
sleet metal in longitudinal alignment and the 
sections between adjacent holes are struck out 35 
from the surface of the strip, alternate sections 
being struck in opposite directions, fo form a 
guide channel for a slidable wire or rotary oper- 
ating member as the case may be. The circular 
or otherwise curved apertures provide tapered 40 
approach guide surfaces leading fo arcuate sur- 
face contact areas providing a smooth action and 
support for the operating member over a sub- 
stantial area and over a substantial portion of 
ifs length. The circular apertures progressively 45 
decrease the amount of metal in the cross section 
ofthe conduit from the start of each aperture to 
its midposition, hus progressively imparting a 
greater fiexibility fo the conduit over each such 
area and insuring a smooth curve when the con- 50 
duit  is bent rather than a sharp corner af each 
aperture. The circular apertures eliminate all 
sharp corners where fracttu-e lines could start and 
thus materially increase the lire of the conduit. 
Among the objects of this invention is the pro-  
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vision of an improved elongated'flexible mechani- 
cal force transmission apparatus of' the. fore- 
going type. 
Another object of thisinvention ïs-tlie prOvi- 
sion in a mechanical force transmission appra- 
tus of the push-pull or rotary type of a sheet 
ruerai'conduit having an improvedguiding action. 
A further object of this invention is tle pro- 
vision, in, a mechanical force transmissioi 
paratus of the foregoing typeof improved flex- 
ibility. 
A further object of this invention is tle pro- 
vision in an elongated flexiblWforce,transmission 
apparatus of the push-pull or rotary type of a 
sheet metal conduit of simplWand-much, less ex, 
pensi.ve construction than the conventionaI lieli- 
cal wire conduit of the conventional cable and 
highly resistant fo fracture. 
A further object of this invention is tle pro- 
vision in an elongated flexible mechanical force 
transmission apparatus ofthe push-pull orrotary 
type of a conduit of sheet material with adjacent 
portions displaced in opposite directions fiom 
the surface of the sheet fo. form detents or bands 
for supporting and guiding a flexible slidable 
wire or other operating member substantially 
throughout ifs length. 
A specific object of the-present, invention is 
the provision in an elongated, flexible mechani- 
cal force transmission apparatus of a, conduit 
of sheet material with ad,jacent, portions, dis- 
placed, in opposite directionsfo form detents or 
bands for supporting and guiding a flexible wire 
or other operating member, there being curved 
aperttu-es formed between adjacent detents to 
impart improved flexilility fo said condui.t, to 
provide tapered approach, guide-surfaces lèading 
fo arcuate surface centact, areas, and fo eliminate 
sharp corners subject te-fracture. 
Other and further objects and advantagesof 
the  present invention will be apparent from the 
following-description when taken in connection 
with the drawings forminga part thereof. In 
the drawings: 
Fig. 1 is a plan view. of.a section of my me- 
chanical force-transmission apparatus drawn to 
full scale of one embodiment 
Fig. 2 is an enlarged plan view of a-portion of 
the apparatus shown in Fig. 1 with a portion- of 
the wire broken away; 
Fige 3 is a longitudinal sectional view taken 
substantially along the' liie-3--3of 
Fig. 4 is a cross sectionl view taken substan- 
tially along the line --4 of Fig. 3; and 
Fig. 5 is a perspective view of a portion of the 
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conduit of my mechanical force transmission 
paratus. 
lt invention comprises generally a flexible 
elongated mechanical force transmission ruera- 
ber 6 which may comprise a resilient metallic 
wire preferably of round cross section or may be 
formed of plastic or other material of the saine 
configuration or may be formed of stranded 
metal, plastic, or the like; or particularly in 
stances wherein rotary motion is to be trans- 
mitted may comprise a composite cofled or other- 
wise formed operating member. The elongated 
force transmission member 6, which hereinafter 
will generally be referred to in the interests of 
simplicity as a wire, is slidably and rotatably 
mounted in a conduit generally designated as 
This conduit is formed of a ribbon of sheet 
terial which is laterally flexible and may be of 
metal, plastic, or other material. The conduit 
will generally be spoken of hereinafter as com- 
prised of sheet metal, but it is tobe remembered 
that other materials are contemplated. 
A longitudinal section of the conduit 6 is dis- 
placed from the surface of the ribbon in alter- 
nately opposite directions to form detents or 
bands which preferably are semi-circular in cross 
section, the upwardly extending bands or strap 
sections being numbered 8 and the downwardly 
extending bands being numbered 2. Curved 
apertures  4 which in the preferred form are sub- 
stantially circular, are formed between adja- 
cent bands 8 and 2 to impart improved flexi- 
bflity to the conduit and to avoid overly stressing 
the metal ribbon as the bands are formed. The 
curved apertures materially increase the strength 
and extend the life of the conduit by eliminat- 
ing any sharp corners where fracture would be 
likely to start and their curved edges provide 
tapered guiding surfaces which do hot tend to 
bite into the wire as do straight edges. It is 
apparent that the curved apertures 4 facilitate 
the manufacture of the conduit, for round or 
otherwise curved apertures are readfly formed 
by conventional tools or machines. 
It may be seen in the drawings that the longi- 
tudinal extent of the bands , 2 is considerable 
compared with the longitudinal extent of the 
apertures . By this means the wire 6 is sup- 
ported throughout substantially its entire length 
so that a comparatively flexible wire can be used 
without danger of its buckling. 
The longitudinal displaced section is flanked 
by longitudinal flanges 6 and 8 on each side 
of the conduit. These flanges secure the bands 
 and 2 together, define a guide channel along 
with the bands to support and guide the wire for 
longitudinal sliding movement or rotary move- 
ment, and impart stiffness to the conduit so that 
it can bend longitudinally only substantially per- 
pendicularly to the surface of the conduit to 
prevent inadvertent flexing of the conduit in 
undesirable directions. It is apparent that my 
force transmission apparatus can be curved in 
any desired direction for installation by twisting 
the conduit about its longitudinal axis. The 
conduit is sufliciently stiff to resist random twist- 
ing but is sufliciently pliant to be twisted as 
desired in installation. 
It may be seen that in the force transmission 
apparatus herein disclosed, the conduit is much 
simpler and less expensive to manufacture than 
the usual Bowden cable conduit whfle the con- 
duit is sufliciently flexible tobe installed in prac- 
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tically any position and will withstand consid- 
erable flexing. The bands displaced from the 
surface of the otherwise ribbon-like conduit are 
of considerable longitudinal extent compared 
5 with the apertures between adjacent bands so 
that the wire carried by the sheath is supported 
throughout substantially its entire length and 
over a considerable surface area. The apertures 
provided between the displaced bands are curved, 
10 preferably being substantially circular in con- 
figuration. The apertures impart improved flexi- 
bility to the conduit and lead to less stress formed 
in the metal when the bands are displaced ïrom 
the surface thereof, and the apertures being 
15 circular or otherwise curved present no sharp 
corners at which fractures would be likely to 
start. Additionally the curved edges of the aperw 
tures provide tapered guiding surfaces leading 
to and from the bands imparting an improved 
20 guiding action to the wire. 
As noted heretofore it is contemplated that 
the force transmission member 6 may be solid 
or stranded and that both this member and the 
conduit 8 may be of metal, plastic, or other suit- 
'25 able material. 
Although a particular form of my invention bas 
been shown and described for illustrative purw 
poses, my invention is hot to be limited to this 
embodiment but is to include all that which fairly 
30 falls within the spirit and scope of the appended 
claims. 
I claire: 
1. A mechanical force transmission apparatns 
including a flexible elongated force transmism 
35 sion member and flexible elongated conduit means 
in cooperative guiding and supporting relation 
with said force transmission member, said con- 
duit means comprising an elongated laterally 
flexible strip of sheet material having alternate 
40 elongated strap sections therein separated by 
severance of the portions of the strip therebe- 
tween and displaced in opposite directions rela- 
tive to the strip, said displaced strap sections 
being substantially longer than the longitudinal 
45 extent of severance therebetween for support- 
ing the force transmission member over a sub- 
stantial portion of the length thereof. 
2. A mechanical force transmission apparatus 
as claimed in claire 1, wherein the strip is aper- 
50 tured to provide the severance between adjacent 
strap sections with the apertures varying in 
width longitudinally of the strip. 
3. A mechanical force transmission apparatus 
as claimed in claire 2, wherein the apertures are 
55 bounded by curved edges. 
4. A mechanical force transmission apparatus 
as claimed in claire 1, wherein the strap sections 
are curved in longitudinal cross section to more 
closely confine the force transmission member. 
» 5. A mechanical force transmission apparatus 
as claimed in claire 4, wherein the curved strap 
sections join longitudinally extending flanges 
along the strip. 
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